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Abstract 
Water is one of the natural resources that are indispensable for human welfare and socioeconomic 
development. However, water contamination and pollution pose a serious threat to food security, 
human health and the environment. These studies were performed to assess the levels of biological 
and chemical water quality in river water and ground water in Cimanintin Area, West Java, 
Indonesia. The following 5 biochemical parameters have been considered viz. Escherichia coli, pH, 
Cd, Zn, and As. These parameters are used to determine the quality of river water and ground water 
by comparing the quality of clean water standards published by WHO (World Health Organization) 
and the ministry of health (Indonesia). The results of this study shows that Escherichia coli content 
in river water is 0, Arsenic content (As) 0.01 – 0.35 mg/L, Zinc (Zn) 0.19 – 1.04 mg/L, Cadmium 
(Cd) 0,06 – 0,07 mg/L, and pH 7.9 – 8.1. In ground water, Escherichia coli content is 0, Arsenic 
content (As) <0,01 mg/L, Zinc (Zn) 0,23 – 0,68 mg/L, Cadmium (Cd) 0,05 – 0,09 mg/L and pH 7,1 
– 7,8. Based on this data, we concluded that the river water and ground water quality in the study
area are not good category because arsenic, zinc, and cadmium contents are significantly higher than
the national and international limits for clean water aquatic health.
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1. INTRODUCTION
Water is important natural resources for everyone on Earth. Amongst the natural resources that are 
indispensable for human welfare and socioeconomic development, water ranks as number one 
(KAY, 2001). Everyone need ample water, both in terms of yield and quality, to quench human 
thirst, irrigate human fields, and sustain all life forms in the environment. 
Indonesia is the 4th most populous country in the world. More than 250 million people live in this 
country. It also implies the increasing of clean water demand and pressure on finite water resources. 
Nowadays, 80% Indonesian population used groundwater and the others still used river for their 
clean water (HADIAN et al, 2015). In general, groundwater has better quality compared to surface 
water, but the portability is not guaranteed because natural environment of water occurrences will 
influence its quality. 
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This study was performed to assess the levels of biological and chemical water quality in river and 
ground water in Cimanintin Area, West Java, Indonesia. One of the occurrence problems in this area 
is dirty river water, but a lot of people in Cimanintin area still used river water for bathing, 
defecating, fishing, washing of some clothes and vehicles, and nourishing the plants and animals. 
For drinking and food processing, the citizens used ground water as a source of clean water. 
Cimanintin Citizens believed that source of water in Cimanintin area both in river water and ground 
water still in a good condition. So it is very essential to conduct research about assessment of river 
and ground water quality in Cimanintin area. The results of this study are expected to be useful for 
Cimanintin Citizens to know about water condition in around of their lives. 
2. LITERATURE REVIEW
Study Area 
Cimanintin area had been decided as a natural laboratory for geological student from several 
campuses such as UNPAD (Universitas Padjadjaran), ITB (Institut Teknologi Bandung), Unisba 
(Universitas Islam Bandung), Universitas Trisakti, UGM (Universitas Gadjah Mada), and 
Utsunomiya University. This area lies between 108º 09’ 30”- 108º 13’ 30’’ longitudes and 6º 53’ 00’’ 
- 6º 56’ 30” latitudes. Cimanintin area covered 14.2 km2, with population density is 83.9
person/km2. Cimanintin area has tropical climate with the temperature between 22,6º - 23,9º C and
humidity between 70 – 83%. Frequency of rainfall in November – May is above 200 mm and June –
October is below 50 mm. Evapotranspiration lies between 102-192 mm/year (ANONYMOUS,
2016).
Based on DJURI (1995), geology in Cimanintin area is divided into four lithostatigraphic units: 
sandstone member of Cinambo Formation which is deposited on Oligocene geologic age, shale 
member of Cinambo Formation which is deposited on Oligocene–Miocene geologic age, volcanic 
breccia which is deposited on Miocene geologic age, and igneous rock intrusion in the form of 
andesite. The distribution of them in the study area is shown in Figure 1. 
Figure 1. Regional Geological Map of Cimanintin Area and Surroundings (DJURI, 1995) 
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3. METHODOLOGY
The data were obtained through several main steps: observation of water condition, river and ground 
water sampling, Escherichia coli analysis, and chemical laboratory analysis using AAS method 
(Atomic Absorption Spectrometer). 
Figure 2: River Water Sampling (Left Side) and Chemical Laboratory Analysis Using 
AAS Instrumentation (Right Side) 
Observation of water condition was directed with the aim to find out the information about the water 
usage and physical properties of water, such as color and smell. Along with it, water samples from 
river water, spring water, tap water, tap boiling water, and well water had been taken for laboratory 
analysis. All of laboratory analysis was carried out at Unpad Central Laboratory. The following 5 
biochemical parameters have been considered viz. Escherichia coli, pH, Cd, Zn, and As. These 
parameters are used to determine the quality of river water and ground water by comparing the 
quality of clean water standards published by WHO (World Health Organization) and the ministry 
of health (Indonesia). 
Figure3: Points of water quality measurements in Cijaweu River and Cilutung River (CR-1~3). 
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4. RESULT AND DISCUSSION
Clean water is the water that used for daily purposes, qualified health quality, and can be drunk 
already cooked (VIGIL, 2003). In this study, the clean water parameters are classified a 
microbiological parameter (Escherichia coli) and chemical water parameters such as acidity (pH), 
cadmium concentrations (Cd), zinc concentrations (Zn), and Arsenic concentrations (As). 
Escherichia coli 
Escherichia coli present in large numbers in the normal intestinal flora of humans and animals, 
where it generally causes no harm. However, in other parts of the body, Escherichia coli can cause 
serious disease, such as urinary tract infections, bacteraemia and meningitis (ANONYMOUS, 2011). 
WHO and Indonesian Ministry of health specified the limit of Escherichia coli content for clean 
water, zero species per 100 ml sample. Based on the result of microbiological laboratory analysis, 
Escherichia coli of water samples from study area is zero. It means that no Escherichia coli in all of 
water type in the study area. The river or ground water in the study area is safe for consumption and 
other daily purposes. 
pH 
pH is measure of intensity of acidity or alkalinity of water. pH is important parameter, which 
determines the suitability of water for various purposes. All chemical and biological reactions are 
directly dependent upon the pH of water system. The pH of water provides vital information in 
many types of geochemical equilibrium or solubility calculations (HEM, 1985). The limit of pH 
value for drinking water is specified by WHO and Indonesian Ministry of health as 6.5–8.5. In the 
study area, all of pH condition proved that the water is safe for consumption and available for plants 
or for irrigation. The pH value of the water samples in the study area shows in following Table 1. 
Table 1. pH Value of Each Water Sample in the Study Area 
Sample Code Water Resource pH 
CN-1 Tap Boiling Water 7.86 
CN-2 Tap Water 7.42 
CN-3 Well Water 7.12 
CN-4 Spring Water 7.51 
CR-1 River Water Upstream 8.10 
CR-2 River Water Midstream 7.97 
CR-3 River Water Downstream 7.91 
Arsenic 
Arsenic is a naturally occurring element that is widely distributed in the Earth’s crust. Arsenic is 
classified chemically as a metalloid, having both properties of a metal and a nonmetal; however, it is 
frequently referred to as a metal. Elemental arsenic (sometimes referred to as metallic arsenic) is a 
steel grey solid material. Arsenic is recognized as a poison and cancer causing substance 
(carcinogen). It occurs within organic compounds (combined with hydrogen and carbon), and within 
inorganic compounds: combined within sulphur, chlorine or oxygen (ANONYMOUS, 2007). In 
water, arsenic has no smell or taste and can only be detected through a chemical test. WHO and The 
Indonesian clean water guideline for arsenic sets a Maximum Acceptable Concentration of 0.01 
mg/L. Based on the chemical laboratory analysis, the arsenic concentration of ground water is below 
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0.01 mg/L and the arsenic concentration in the river water is above 0.01 mg/L (Table 2). These data 
mean that ground water in the study area is safe for consumption and another daily purposes, but 
river water in the study area is not recommended for daily purposes. 
Table 2. Arsenic Concentration of Each Water Sample in the Study Area 
Sample 
Code Water Resource 
As 
(mg/L) 
CN-1 Tap Boiling Water <0.01 
CN-2 Tap Water <0.01 
CN-3 Well Water <0.01 
CN-4 Spring Water 0.0145 
CR-1 River Water Upstream 0.3535 
CR-2 River Water Midstream <0.01 
CR-3 River Water Downstream 0.059 
Cadmium 
Cadmium is one of the metal elements in the earth’s crust, associated with zinc, lead, and copper 
ores. Pure cadmium is a soft, silver-white metal. Cadmium chloride and cadmium sulfate are soluble 
in water. Cadmium is emitted to soil, water, and air by non-ferrous metal mining and refining, 
manufacture and application of phosphate fertilizers, fossil fuel combustion, and waste incineration 
and disposal. Cadmium can also accumulate in aquatic organisms and agricultural crops 
(ANONYMOUS, 2012). Eating food or drinking water with very high cadmium levels severely 
irritates the stomach, leading to vomiting and diarrhea, and sometimes death. Eating lower levels of 
cadmium over a long period of time can lead to a build-up of cadmium in the kidneys. If the build-
up of cadmium is high enough, it will damage the kidneys. Exposure to lower levels of cadmium for 
a long time can also cause bones to become fragile and break easily (ANONYMOUS, 2012). The 
maximum acceptable Cadmium concentration in clean water is 0.003 mg/L.  
Table 3. Cadmium Concentration of Each Water Sample in the Study Area 
Sample 
Code 
Water Resource Cd 
(mg/L) 
CN-1 Tap Boiling Water 0.055 
CN-2 Tap Water 0.065 
CN-3 Well Water 0.065 
CN-4 Spring Water 0.09 
CR-1 River Water Upstream - 
CR-2 River Water Midstream - 
CR-3 River Water Downstream - 
Zinc 
Zinc is one of the most common elements in the Earth's crust. Zinc is found in the air, soil, and 
water and is present in all foods. In its pure elemental (or metallic) form, zinc is a bluish-white, 
shiny metal. Powdered zinc is explosive and may burst into flames if stored in damp places. Metallic 
zinc has many uses in industry. Taking too much zinc into the body through food, water, or dietary 
supplements can also affect health. The levels of zinc that produce adverse health effects are much 
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higher than the Recommended Dietary Allowances (RDAs) for zinc of 11 mg/day for men and 8 
mg/day for women (ANONYMOUS, 2005). Clean water guideline for Zinc sets a Maximum 
Acceptable Concentration of 0.01 mg/L. In the study area, Zinc concentration both in river and 
ground water is above 0.01 mg/L.  
Table 4. Zinc Concentration of Each Water Samples in the Study Area 
Sample 
Code Water Resource 
Zn 
(mg/L) 
CN-1 Tap Boiling Water 0.225 
CN-2 Tap Water 0.68 
CN-3 Well Water 0.315 
CN-4 Spring Water 0.515 
CR-1 River Water Upstream 0.22 
CR-2 River Water Middle stream 0.185 
CR-3 River Water Downstream 1.045 
5. CONCLUSION
The study concluded that the river water and ground water quality in the study area are not good 
category for clean water aquatic health. Although the river and groundwater have no Escherichia 
coli and good pH (7.12 – 8.1), but the concentration of As, Zn, and Cd is significantly higher than 
the national and international limits. This is possibly due to geological conditions such as 
mineralization of rocks in the study area that affect groundwater conditions. 
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